The purpose of this study was to investigate the effects of verbal interaction cues and ability grouping within a cooperative learning computer-based program. We blocked 231 eighth graders in a required science class by ability and randomly assigned them to homogeneous lower-ability, homogeneous higherability, or heterogeneous mixed-ability dyads. Each dyad was randomly assigned to a computer program that either did or did not contain verbal interaction cues designed to facilitate summarizing and explaining between partners. Results indicated that students using the cued version of the program performed significantly better on the posttest than students using the noncued version. Direct observation of student interaction indicated that students in cued dyad s exhibited significantly more summarizing and helping behaviors than noncued students. Furthermore, higher-ability dyads exhibited significantly less off-task behavior than the other dyads. Implications for designing computerbased instruction for cooperative settings are provided.
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[] Teachers who integrate computers into their instruction usually have fewer machines than students. In fact, most computer labs contain fewer than 15 computers, and teachers who use computers in their own classroom ordinarily have only one or two computers at their disposal (Becker, 1991) . Since the number of students usually exceeds the number of computers that can be used at one time, teachers must decide the best way to employ these limited resources. Many teachers solve hardware shortage problems by allowing more than one student to use a computer at a time, thus permitting more students to simultaneously use computers.
Unfortunately, very few computer programs exist that incorporate instructional strategies specific for learning groups. Software developers have generally assumed that computer-based instruction (CBI) programs should and would be utilized by individual users (Cosden, 1989) . The individualistic nature of CBI programs may impact the interaction between group members and the computer program. This, in turn, may diminish the effectiveness of the program.
Since most CBI programs are not designed for group use, teachers must apply some type of small group learning strategy to the lesson in order to maximize the program's effectiveness for all group members. Today, the most common and widely researched small group learning strategy is cooperative learning.
In general, achievement results for cooperative learning-CBI studies are mixed, with more consistent results present for various non-achievement measures. Some studies have revealed significantly higher achievement scores for the cooperative groups (Dalton, Hannafin, & Hooper, 1989; Hooper, Temiyakarn, & Williams, 1993; Johnson, Johnson, & Stanne, 1985 , 1986 Mevarech, Silber, & Fine, 1991; Mevarech, Stern, & Levita, 1987) . Others have not found achievement effects for cooperative dyads versus individuals (Carrier & Sales, 1987; Makuch, Robillard, & Yoder, 1992; Trowbridge & Durnin, 1984; Whyte, Knirk, Casey, & Wiilard, 1991) .
Although some studies have not indicated significant gains in achievement for cooperative dyads, most have reported some type of nonachievement results favoring groups. These included cooperative groups choosing more elaborative feedback (Carrier & Sales, 1987) , spending most of the interaction time exhibiting task-oriented behavior (Johnson et al., 1985 (Johnson et al., , 1986 Trowbridge & Durnin, 1984) , and expressing more positive attitudes about working in groups at the computer (Hooper et al., 1993; Mevarech et al., 1987) . Inconsistent achievement results from cooperative learning-CBI studies may be due in part to other variables that have been shown to affect learning outcomes within cooperative learning environments. These variables include the type and amount of verbal interaction as well as the grouping of students according to academic ability.
Cooperative learning studies in which group member interactions have been recorded and analyzed indicate that achievement and attitude differences are related to the type and amount of verbal interaction between students within cooperative groups. In examining the results of numerous studies, Webb (1989) has determined that three distinct forms of verbal interactions correlate to improved cognitive abilities after a cooperative learning lesson. Students who give explanations to other group members, or who receive explanations from group members during a cooperative lesson tend to learn more from the lesson. Also, students who do not receive explanations in response to questions or errors tend to learn less from a cooperative lesson. Similarly, King (1989) examined why some cooperative groups were more successful than others at learning and applying problem-solving strategies. She found that successful groups asked more task-related questions, spent more time discussing strategy, and reached higher levels of strategy elaboration than unsuccessful groups. Fletcher (1985) reported that individuals from groups instructed to verbalize the decision-making process or reach consensus on a group answer demonstrated greater problem-solving ability than group members not instructed to verbalize throughout the lesson.
Recognizing the importance of verbal interaction between individuals within cooperative groups, Dansereau (1985) developed a systematic interaction and processing strategy that has provided a structured method for cooperative dyads learning text-based material. This strategy consisted of assigning two different roles to cooperative dyad members. After reading some instructional text, one student was instructed to verbally summarize the passage to the other group member, who was instructed to listen carefully and detect any errors or omissions. A number of studies testing the effects of this procedure have shown increased achievement for the pairs utilizing this structured interaction method (Lambiotte et al., 1987; McDonald, Larson, Dansereau, & Spurlin, 1985; O'Donnell, Dansereau, Hall, & Rocklin, 1987; O'Donnell, Rocklin, Dansereau, Hythecker, Young, & Lambiotte, 1987) . Using a similar technique, Yager, Johnson, and Johnson (1985) found that groups given structured oral discussions through role assignments achieved higher posttest scores than groups participating in unstructured oral discussions.
In addition to verbal interactions, another variable that may influence outcomes in a cooperative learning setting is ability grouping. Ability grouping refers to the assignment of students into cooperative groups based on general academic ability. Heterogeneous groups are recommended in most cooperative learning models because they present opportunities for higher-ability learners to encourage and tutor lower-ability learners 0ohnson, Johnson, & Holubec, 1990; Slavin, 1980) . Creating heterogeneous ability groups within cooperative learning lessons has recently been
